Biochemical properties of short- and long-chain rat liver microsomal trans-2-enoyl coenzyme A reductase.
This study describes the biochemical properties of the rat hepatic microsomal NADPH-specific short-chain enoyl CoA reductase and NAD(P)H-dependent long-chain enoyl CoA reductase. Of the substrates tested, crotonyl CoA and trans-2-hexenoyl CoA are reduced by the short-chain reductase only in the presence of NADPH. The trans-2-octenoyl CoA and trans-2-decenoyl CoA appear to undergo reduction to octanoate and decanoate, respectively, catalyzed by both enzymes; 64% conversion of the C8:1 is catalyzed by the short-chain reductase, while 36% conversion is catalyzed by the long-chain enzyme. For the C10:1 substrate, 45% is converted by the short-chain reductase, while 55% is reduced by the long-chain reductase. trans-2-Hexadecenoyl CoA is a substrate for the long-chain enoyl CoA reductase only. Reduction of C4 and C6 enoyl CoA's was unaffected by bovine serum albumin (BSA), whereas BSA markedly stimulated the conversion of C10 and C16 enoyl CoA's to their respective saturated product. Reduction rates as a function of microsomal protein concentration, incubation time, pH, and cofactors are reported including the apparent Km and Vmax for substrates and cofactors. In general, the apparent Km's for the substrates ranged from 19 to 125 microM. The apparent Vmax for the short-chain enoyl CoA reductase was greatest with trans-2-hexenoyl CoA, having a turnover of 65 nmol/min/mg microsomal protein, while the apparent Vmax for the long-chain enzyme was greatest with trans-2-hexadecenoyl CoA, having a turnover of 55 nmol/min/mg microsomal protein. With respect to electron input, NADPH-cytochrome P-450 reductase, either alone, mixed with phospholipid, or incorporated into phospholipid vesicles, possessed no enoyl CoA reductase activity. Cytochrome c did not affect the NADPH-dependent conversion of the trans-2-enoyl CoA. In addition, anti-NADPH-cytochrome P-450 reductase IgG did not inhibit the reduction of trans-2-hexadecenoyl CoA in hepatic microsomes. Finally, the NADPH-specific short-chain and NAD(P)H-dependent long-chain enoyl CoA reductases were solubilized and completely separated from NADPH-cytochrome P-450 reductase by employing DE-52 column chromatography. These studies demonstrate the noninvolvement of NADPH-cytochrome P-450 reductase in either the short-chain (13) or long-chain enoyl CoA reductase system. Thus, the role of NADPH-cytochrome P-450 reductase in the microsomal elongation of fatty acids appears to be at the level of the first reduction step.